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PROBLEMSOFEOQWITHPRICEBREAKS

Intherealworld,itisnotalwaystruethattheunitcostofanitem isindependentofthe

quantityprocured.Often,discountsareofferedforthepurchaseoflargequantities.These

discountstaketheform ofpricebreaks.

Letus now considera manufacturerwho is encountered with a problem of

determininginoptimum productionquantityforeachproductionrunandanoptimalinterval

betweensuccessiverules.Thefollowingconditionsareassumedtohold:(i)Demandis

known and uniform,(ii)Shortages are notallowed,and (iii)Production forsupply

commoditiesisinstantaneous.

LetQbethelotsizeineachproductionrun,Dthetotalnumberofunitsproducedor

suppliedoverthetimeperiod, thecostperproductionrun, thecostofmanufacturing

(orpurchasing)perunitandIthemonthlyholdingcostperunit.

Thismodelwhenrepresentedgraphicallyforanyonevalueoftheunitpurchasecost

,hasthesameshapeasinfigure.Evidentlywehave

and

Nownisthetotalnumberrunsduringtheentiretimeperiod.

Thetotalamountcostforadiscountlevelisgivenby

Fortheoptimum orderquantity thatgivestheminimum totalannual

and
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UsingthisvalueofQºinTC,weget

1.Problem ofEOQwithOnePriceBreak

Thereisonlyonepricebreak(onequantitydiscount),thesituationmaybeillustratedas

shows:

Rangeofquantity Purchasecostperunit

Wherebisthatquantityatandbeyondwhichthequantitydiscountappliesand .

TheprocedureforobtainingEOQmaybesummarizedinthefollowingsteps:

Step-1:Compute i.e.,optimum orderquantityforthelowestprice(highestdiscount),

i.e.,Q2andcompareitwiththequantity .

Step-2:If thenoptimum orderquantitywillbe i.e., .

Step-3:If wecannotplaceorderatthereducedprice Therefore,inorderto

obtaintheoptimum orderquantity,weneedonlytocomparethetotalinventorycostfor

with .

Thevaluesof and maybedeterminedeasfollows:

If then otherwise .
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SAMPLEPROBLEMS

1. Findtheoptimum orderquantityforaproductforwhichthepricebreaksareas

follows:

Quantity Unitcost(Rs.)

10.00

9.25

Themonthlydemandfortheproductis200units,thecostofstorageis2%oftheunitcost

andamountoforderingisRs.350.

Solution:Wearegiven

unitspermonth, and

Step-1 :The highestdiscountavailable is Rs.9.25.So,we compute bytaking

consideration asRs.9.25.

Now, andb=500indicatethat i.e., iswithintherangeof

Therefore,theoptimum purchasequantityisgivenby

2. Findtheoptimum orderquantityforaproductforwhichthepricebreaksareas

follows:

Quantity Unitcost(Rs.)

Re.1.00

Re.0.98

Theyearlydemandfortheproductis1,600unitsperyear,costofplacinganorderis

Rs.5,thecostofstorageis10%peryear.

Solution:Wearegiven

D=1,600unitsperyear, and .
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Step-1:Thehighestdiscountavilableis .Sowecompute at

Now, andb=800indicatethat

Step-2:Consideringnow theoptimum orderquantity isobtainedas

follows:

Since andb=800indicatethat wecomparetheoptimum costof

procuringtheleastquantitywhichwillentitleusapricebreak(inthiscase,b=800).Now,

Since, theoptimum purchasdequantityisgivenby

3. Acompanyuses8,000unitsofaproductasrawmaterial,costingRs.10perunit.

TheadministrativecostperpurchaseisRs.40.Theholdingcostsare28%oftheaverage

inventory.Thecompanyisfollowinganoptimalpurchasepolicyandplacesordersaccording

toEOQ.Ithasbeenofferedaquantitydiscountofonepercentifitpurchasesitsentire

requirementonlyfourtimesayear.

Shouldthecompanyaccepttheofferofquantitydiscountofonepercent?Ifnot,

whatminimum discountshouldthecompanydemand?

Solution:Wearegiven

D=8,000units, Rs.40perorder, 28%ofRs.10=Rs.2.80perunitperyear.

TotalcostassociatedwithQºis
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When1%discountisoffered,theunitpricewillbe99%ofRs.10,i.e.,Rs.9.90.Inthiscase,

Sincetheorderquantity=2,000units,and

Thus,

Since,thetotalcostcomesouttobehigherwhenonepercentdiscountisoffered,the

companyshouldnotaccepttheoffer.

Now,letxbethepercentageminimum discountacceptabletothecompany.Thenitcanbe

determinedbysettingthetotalcostequaltothetotalcostassociatedewiththepolicyof

orderingEOQ.

Accordingly,

.

Or

Or

Thisgivesx=100–98.04=1.96or2(approx.)

Hence,theminimum discountacceptabletothecompanyis2%.

PROBLEMS

4. Theannualdemandforanitem ofinventorywhosepriceisRs.10perunitis2,400

units,orderingcostperorderisRs.350andinventoryholdingcostsare2%permonth.The

supplieroffersaquantitydiscountof75%,ifthequantityorderedis400unitsormore.The

rateofdiscountwillincreaseto12.5%,iftheorderisfor3,000unitsormore.Findoutthe

economicorderquantity.

5. Afactoryneeds36,000units(annually)ofacomponentthatcostRs.2perunit.Cost

ofeachorderplacingisRs.25andinventorycarryingcostisRs.10peryear.

(i) Findeconomiclotsizeandthetotalinventorycost.

(ii) Whatisthetimebetweenplacingoforders?
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(iii) Thesupplieroffers2% discountifasingleorderisplaced.Shouldthecompany

acceptit?

6. Foroneoftheboughtoutitems,thefollowingaretherelevantdata:

Orderingcost=Rs.500,Holdingcost=40%,Costperitem =Rs.100,Annualdemand

=1,000.Thepurchasemanagerplacedfiveordersofequalquantityinoneyear,inorderto

availthediscountof5%onthecostofitems.Workoutthegainorlosstotheorganization

duetohisorderingpolicyforthisitem.

7. A PurchaseMangerhasdecidedtoplaceorderforaminimum quantityof500

numvbersofaparticularitem inordertogetadiscountof10%.From thepastrecords,it

wasfoundoutthatinthelastyear,8orderseachofsize200unitswereplaced.Giventhe

orderingcost=Rs.500perorder,inventorycarryingcostof40%ofthememoryvalueand

thepriceoftheitem ofRs.400perunit.IsthePurchaseManagerjustifiedinhisdecision?

Whatistheeffectofhisdecisiontothecompany?


